Numerical solution of the time-dependent Schr6dinger equation for open system structures has been impeded by the difficulty in handing open-system boundary conditions. This paper presents a new numerical method for time-dependent Schr6dinger equation and a boundary condition method to simulate the interaction with ideal particle reservoirs at the structure boundaries.
INTRODUCTION
The time-dependent Schr6dinger equation is readily solved numerically for the case where ,I, may be set to zero at the boundaries of the simulation [1] , the open nature of the semiconductor device problem requires the formulation of nonzero boundary conditions to model the interaction of the device with particle reservoirs at the contacts, for both the time-dependent and the time-independent case [2] . The implementation of this type of boundary condition for the timedependent problem proves to be a formidable task. [3] if/= 2--7 0-m*(x) gx + V(x) (4) so as to preserve the continuity of the wave function.
The additional potential leiFx due to the external electric field is added directly to the potential profile of the structure. Equation (3) can be discredited with respect to time and space 
The time-dependent Schr6dinger equation may be approximately solved to give the update:
The boundary updates given by Eqs. (9) Future work in this area should include an iterative forrnulation of the boundary condition scheme, which hopefully will allow larger time step to be take in the transient calculations and the I-V curve of the structure.
